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About 5,000 disposal wells arc rcqmited to be in use in idaim. Some of these wells are 
used t o  dispose of runoff from ;.gsic:ii tu rd  i;r!ds and cib)i streets. Others are used t o  dispose 
o f  domestic and industrial wastes, 

From May 197% to April 1973, ,119 diqiosa! ~~veiis on l i i e  eastern Snake River Plain 
werevisited and inforrnaiion on rheri; ~dIwGtRd. Dzpers of the disposal weiis visited ranged 
from 35 t o  488 feet i f  l to "9 meters) and averaged 102 feet (31 meters). Most of these 
wells were so sha1Io.w as l o  not extend 10 (!he utrderlying nc;'sr table. Fjoiw rates into. the 
wells ranged from less tlaan G,Ol 1.0 2,3 cubic lil-t per second (0,28 to I00 liters per second) 
and averaged about 0.48 cubic Faor pc:r  con$ (2.3 i i t c r s  per :::ecoi~d). 

Approximate" 5,000 ciispos:d ~welir arc csiirna:ed to be lr Idaho (Abcggien and others, 
). Most of i:?e v:e!l::: inject irr.lgatio::-r:il.io'r wai?;;., r u n o i i  from city streets, septic-tank 

,, . 
wastes, and wastes from a few iinduslrirs !XI:C -the i.iasaitic aquifer o f  the Snake River Plain 
(iig. 1). Despite the many ciisposili welis :~;pr::rtedly ii; use, l i t t le information has been 
available on the rates oi iniio\/v and ti:.? :qi.ia!ity o f t h e  waste water entering these welis. 

Y ~ a i e r i a i  passing ~ . a  micromelei i i i t o r ;  ~ n a y  !rniaide iioc>i',j d im~ ie i i  P;NL~CUIBIC! m a t t e r .  



FIGURE 1. index map of Idaho showing estimated density of disposal wells and the 
general area covered by this report. 
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Studies by Smith and Douglas (1973) and Bondurant (1971) provided some data on the 
quantity and quality of irrigation-runoff water entering subsurface drains after passing 
through the soil zone. Also, reports of the U. S. Geological Survey (Barraclough and others, 
1966 and 1967) describing the dispersion of radioactive wastes injected into the Snake Plain 
aquifer a t  the U. S. Atomic Energy Commission's National Reactor Testing Station are 
available (fig. 1). 

Purpose and Scope 

Public concern for the protection of the quality of the water in Idaho's aquifers 
resulted in the ldaho State Legislature establishing a permit system to control the use of 
disposal wells in the State. However, to apply a permit system effectively and to evaluate 
the effects of the use of disposal wells on the State's aquifers, information regarding the 
existence and location of disposal wells, and on the quantity and quality of the waste-water 
entering these wells is needed. 

The ldaho Department of Water Admin~stration (now the ldaho Department of Water 
Resources), the State agency responsible for implementing and administering the permit 
system for ldaho, initiated a continuing inventory of disposal wells in 1972. Its initial effort 
is being.concentrated on the Snake River Plain, where most of the wells are thought to be 
located (fig. I), with a complete statewide inventory as their final goal. 

The U. S. Geological Survey, in cooperation with the ldaho Department of Water 
Resources, started a program in 1972 to determine the rates of flow and the quality of the 
waste waters entering a selected number of the d~sposal wells inventoried by the ldaho 
Department of Water Resources. 

Data from the ldaho Department of Water Resources' inventory were used to select 
wells for sampling and for measuring flow rates. Where possible, rates of inflow to wells 
were measured using standard techniques, however, in some instances only estimates of 
inflow could be made. Field determinations of several quality-of-water parameters were 
made in a specially equipped mobile field unlt to  insure accuracy of results. The parameters 
measured in the field are: 

Total coliform bacteria 
Fecal coliform bacteria 
Fecal streptococci bacteria 
Dissolved oxygen 
Hydrogen-ion activity (pH) 
Specific conductance 
Temperature 

All other chemical analyses were made in laboratories of the U. S. Geological Survey. About 
25 percent of the samples collected were analyzed for common ions, nutrients, and total 
organic carbon content; four samples were analyzed for pesticides. Samples from 10 
city-street drains and one irrigation-waste water site were collected and were analyzed for 
oil, grease, and dissolved-lead concentrations in addition to the parameters mentioned 
previously. The data collected and presented herein are descriptive of 119 disposal wells in 



use and of the general character o f  the liqutd wastes entering disposal wells in the vicinity o f  
ldaho Falls which is  i n  the eastern part o f  the Snake River Plain, Idaho. 

The well-numbering system used by  the U. S. Geological Survey in ldaho indicates the 
location of wells within the official rectangular subdivision of the public lands, wi th 
reference t o  the Boise base line and meridian. The same numbering system is used for all 
sampling sites i n  this report even though some o f  the sample sites were at canals or on the 
Snake River. The first two  segments o f  the number designate the township and range. The 
third segment gives the section number, followed by three letters and a numeral, which 
indicate the quarter section, the 40-acre (16 hectare) tract, the 10-acre (4 hectare) tract, and 
the serial number o f  the site within the tract respectively. Quarter sections are lettered a, b, c, 
and d, i n  counterclockwise order f rom the northeast quarter of each section (fig. 2). Within the 
quarter sections, 4Dacre (16 hectare) and 20-acre (4 hectare) tracts are lettered in the same 
manner. Weii 2N-37E-14ddd'i is i n  theSE:iSE?iSE% see. 14, T. 2 N., R ,  37E., and was the first 
site inventoried in that tract. 

FIGURE 2. Diagram iltustratin sampling-site- and well-numbering system. 



Use of Metric Units 

The International System of Units is being adopted for use in reports prepared by the 
U. S. Geologicai Survey. To assist readers of this report in understanding and adapting to the 
new system, many of the measurements reported herein are given in both units. In addition, 
table 1 and the factors listed below are presented as an aid to conversion from one system of 
units to another. Chemical data for concentrations are given only in milligrams per liter 
(mgll) or micrograms per liter (ugh) because these vaiues are (within the range of values 
presented) numerically equal to equivalenr values expressed in parts per million, or parts per 
billion, respectively. 

Multiply English Units BY To Obtain Sf Units 

inches (in) 

feet (ft) 
miles (mi) 

acres 

square miles (mi2) 

gallons (gal) 

million galions (106 gal) 

cubic feet (ft3) 

cfs-day (fi3/s-day) 

acre-feet (acre-ft) 

cubic feet per second (ft3 1s) 

gallons per miiiutc (gpm) 

million gallons per day (mgd) 

ton (short) 

Length 

Areu 

Volume 

Flow 

28.32 
28.32 

,02832 

Mass 

,9072 

imlliineters (~nm)  
meters (m) 
meters (m) 
kilometers (km) 

square meters (m2) 
hectares (ha) 
square hectometer (hm2) 
square kilometers ( h 2 )  
square kilometers (km2) 

liters (1) 
cubic decimeters (dm3) 
cubic meters (m3j 
cubic meters (m3) 

cubic meters (m3i 
cubic meters jm3j 
cubic hectometers (hm3) 
cubic meters (m3) 
cubic hectometers (hm3) 
cubic kilometers (km3) 

liters per second (11s) 
cubic decimeters per second (dm3/s) 
cubic meters per second (m3/s) 
liters per second (11s) 
cubic decimeters per second (dm3/s) 
cubic meters per second (m3/s) 
cubic decimeters per second (dm3/s) 
cubic meters per second (m3/s) 

tonne (t) 



TABLE 1 

TkrRI.. -CONVERSION TABLE 

A waste disposal or injection well, also locally referred to as a sink or drain well, is 
defined by the State of Idaho as "any excavation or artificial opening into the ground more 
than eigliteen (183 feet (5.5 meters) in vertical depth below land surface which is 
constructed by any percussiort, rotary, boring, diqging, jetting, or augering machine and 
which is used for or intended to he used for the subsurface disposal of any liquid or solid 
material whicii may affect tile ground waters of tile State of Idaho" (Idaho Department of 
Water Adniriistration Water Laws and Reguiaiions, 1971, see. 42-3902). 

Wells are used fur disposal of five types of liquid wastes: 

'I. Irrigation and storm runoff from agricultural land 
2. Storm runoff and other wastes from city streets. 
3. Domestic sewage. 
4. Industrial wastes. 
5. Cow-Ievei radioactive wastes. 

Wells used for the disposal of runoff from agriculturai land and city streets are located in 
topographically low areas so that water can flow by gravity into the well. Wells used to 
dispose of domestic sewage and industrial wastes are located a t  convenient sites and are 
generally covcrcd a t  the land surface. Welis used for the disposal of low-level radioactive 
wastes it? Idaho are located only on the National Reactor Testing Station which is operated 
b y  the U. S. Aromic Energy Commission. 

Froin the csers' point of view, the disposal well offers an economical method for 
disposing of excess water or wastes. Generally, the basalt underlying the Snake River Plain 
will ieadil!~ accept large amounts of liquids provided a fractured zone is  penetrated by the 



weii. Most tiisposal wells are cased onl\/ to shallow depths so that most of t h e  fractures 
penetrated by the well car receive liquid. Fig-rre 3 is  a photograph o f  a rock outcrop 
showing fractures ir i  basali-. Some o f  ?lie cjieniiigs sl?owr; are mure than I - inch (25 
rniilirnetersj wide along t i le fractures and r e  severai i n c i m  (lens of millimeters) across a t  
fracture jiint:tion:. in some places, lava i i i i w  iorrn very large openings, up t o  tens of feet 
(several meters) i r l  diameter and hundreds of feet liens of meteis) loiiy (Abegglen and 
others, 3970), that ~ i i i  accept and t r a r w n i ~  iarge qiian~ities of waste water from wells 
penetrating these openings. 

of the United States have shown t h a t  most o f  the bacteria 
into fine-grained marerial having intorgranular porosity d o  
s o f  feet (few meters) awa\/ from the point o f  injection 
osby arid o:i:ers, 1968; and McGauliey, 1968). However, 

and otliet- Iiirge opcriings in basaltic formations may allow 
disa:ai?ces. For this reason, !iqirid wastes injected into the 
ivnr P i a i l  may present a significant potential pollution 

i~ in l ca i  const!?iients, 'lucli as nitrate, tencl l o  remain in  solution 
om ttie wal::i- hy liitriition, regardless of the type o f  aquifer 

r.oce~:se~ (Scai i  and oihcrs, 1966). Thus, both bacteria and 
wasye w;lier nim.q be " ", ""..,' #, 

*"""'^"+- *- "L'^ ^*..:$^ u 53uibr; uf ~ i i ~ l u i a i i i i  iil wr u v u ~ s r r  



i -ma !  wells are an in;poil.ani par?: of many irrigation systems on the Snake 
r;rst.j,.~., a ., iA usc ism dispose o f  ruriof i  f rom precipitation and snowmelt, and 

iswater. Generally, the water to be injected is  more or less laden wi th 
organic debris, such as leaves and 1:wigs. Although most wells have 

serve t o  remove much of the sediment, other.; have none at all. A wide 
d screens are bui l t  around and over the wells for removal o f  floating 
ws wine typical irrigation disposal wells, settling ponds, screens, cribs, 
Figure 5 snows iriiga?kv-~niasie water running of f  a potato field into a 
of ?he field wliic? acts as a settling pond, the water then flows into the 

i r k  t h i  screefled cornparti-mit. 

City-Street Drain Wells 

wells arc ~ ised i i ~  sewmi municipalities on the Snake 
L .  n; precipitaiiim and soo\ivrneit (Abeygien arid others, 1 

~ i j e l i ~  35 ~xzirnpies. Most street drain wells in the ldaho Falls - rrc of the  instailations have collector basins in low street 
e drains ro a t~iieii which may he below the road surface and 

e 65. 0i i ;e i  vicils are at iow areas along the curb (fig. 6a and 
?om the srreci's gt.r~ler. 

wclir were inven1:oried or sanrpied as a part o f  this study. 
~ i ierrera !1970) and Scalf (1968) contain data on domestic 

.to the subsurface iri other areas. Construction o f  a typical 
c..-li-ir?.;:ir: wastes is shown in figure 7 (nlodified from Sceva, 1968). 

ii-rdustrla!-disposai wells in ldaho. The two wells visited were 
ioi-iyer i i ~  use. lii idaho, most of riiese types o f  wells which are 

airy or food-processing wastes (Abegglen and others, 1970). 

O ~ C ? . ~ V I  wastes are injecieci into two wells a i  the National Reactor Testing 
of .the gtnian-! *water irr the vicinity of .these wells is being 

;I:: by the ti, 5, Geuioyical Survey i r r  cooperation with the U. 
7 as a {part of a kirograrn of ground-water studies being made by  

bi1.q 3 :. iesul::; &laired from these studies are available t o  the 
rs, 39671, --.rid for :his reason no water samples were collected 

r 'Tciting Starion For this study. 



. Typical irrigation-dis osal wells showin s, screens, cribs, and other features. 
icontislued on next page) 
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FIGURE 5. Irrigation-waste water running off a potato field (A) and into a disposal well 
(B). The well is inside the screened area. 



FIGURE 6. Typical street drain wells. (A)  Well i s  beneath round steel grate, (B) well is 
beneath manhole cover in center of intersection with connections to the 
catchment basins, in the foreground and at the street corners, by subsurface 
tile lines, (C) well is beneath rectangular grate. 



Land surface 

N o t  to scale 

F I ertic septic-tank effluent 
(Modified from 

Prior to this study, no published data were availabie on the quality and quantity of 
liquid wastes being disposed o i  by wells in the Snalte Plain aquifer except as noted in the 
previously mentioned report of Smith and others 119731, Bondurant (1971), and 
Barraclougk and others (19 -67). Most of the data for this report were collected in the 
vicinity of Idaho Falls, ldah (fig. I), where disposal wells have been in use for many years 
and where cases of contamination of domestic wells by disposal wells have been reported 
(Abegglen and others, 1 I. Although this study was not intended to relate contamination 
of domestic wells to  nearby disposal wells, the data presented in this report may be useful to 
other investigators attempting to establish sources of ground-water contamination. 

ne hundred nineteen irrigation- and city-street disposal wells were visited and 88 
samples were taken of the water flowing into 69 of these wells, A total of 17 samples was 
also taken irom one domestic well, five canal sites, two sites on the Snalte River, and one 
diversion ditch. All the wells visited and all sites that were sampled are shown on figure 8. 
Selected physical data for the disposal wells visited are listed in table 2. Quality-of-water 
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TABLE 2 (Continued) 

ELECTED DATA FOR DISPOSAL WELLS VISITED IN THE IDAHO FALLS AREA 

Altitude Above Mcan 
Sea Lcucl, in Feet 

Irrigation-Disposal Wells (Cont'd.) 

Reported depth, 120 ft 

Driller's log depth, 100 fi. 
Driller's log. 
Reported depth, 100 ft .  
Well nearly plugged. 

Well nearly pluggcd. 
Reported deptli; 85 Tt 

Water cascading into wcil 
below siidace. 

Reported depth, 130 i t .  

Reported deprii, i 30 ir. 
Reporled depth, I90 i l .  
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data are giiien in  tables 3-7, Figure 8 shows the approximate altitude o f  the water table 
lMundorif  and others, 79 4) and the inferred direction o f  ground-water rnovfinient in the 
vicinity o f  idalio Falls. 

The location and physical characteristics of the 119 disposal welis visited are giver in 
table 2. These weiis range in depth i ron% 35 t o  488 feet 11 1 t o  149 meters), Weii diameters 
range from 4 to 48 inches (I02 t o  1,229 millimeters). 

Rates o f  i i i f iow i o  these disposal wells are given in table 3. The rates range from less 
than 0.01 t o  3.7 cubic feet per second 10.28 t o  100 liters per second) and average 0.48 cubic 
foot per second 12.3 liters per second). Generally, according t o  reports by  farmers, water 
flows into the irrigaiion-disposal wells for 24 to 36 hours during each irrigation period, v ~ i t h  
8 t o  12 periods per season, depending upon the crop being irrigated and the weatiiei-. The 
amount o f  water needing t o  be disposed o f  was reported by well owners t o  vary greatly 
during each irrigation period and f rom year t o  year, Accordii:g t o  them, very l i t t le water 
flows t o  irrigatiorvdisposal wells in water short years, 

Some of the disposal wells, listed in table 2, penetrate the water table thus permitting 
liquid wastes i o  be dispersed directly into the ground-water body. Others arc? terminated in 
fractured zones above the water table arid the liquid wastes in these can move both laterally 
and vertically depending i ipon the fracture system, Distances from nearby doniestic vveils t o  
tile disposal wells visited range frorn I00 t o  5,300 feet (30 t o  1,675 meters) (?able 2). 

Al l  quality-of-vvater analyses made on  the samples collected are presented ii? ~abies 3 to 
7 Table 3 provides a iisiing arranged primarily by type o f  sampling site and secondarily by  
iccaiiori to facilitate comparison o i  samples collected from selected types of wells. Table 4 
provides a listing o f  selected samples arranged t o  facilitate a comparison o f  the chemical 
cliaiacter of water entering disposal wells with samples taken o f  this water a t  or near its last 
i r c i i r ~ t  of diversiori before it enters the field being irrigated. Tables 5, 6, and 7 provide a 
iisiirrg, by  location, of selected types o f  chemical data t o  facilitate coniparison o f  only these 
jia?ticular paran:eteis, 

Because it is beyond tihe scope o f  this report, no  interpretation o f  the data presented is  
inade. J-iowever, a report on  a companion study, which will describe the effects of the use o f  
disposal wells in the Snake River Plain on  ground-water quality, is  being prepared and wil l  
include interpretations o f  these data, 



TABLE 3 

QUALITY-OF-WATER DATA FOR SELECTED SITES I N  THE IDAHO FALLS AREA 

(Chemical constituents in milligrams per liter; microbiological determinations 

in number of bacteria per 100 milliliteis of sample.) 

Site Location 
Nulrihci 

2dddl 
6dadl 

l l n d c l  
3N-38E. 3dbcl 

4iicci 
7dccl 

l0chbl  
18dab1 
20hcci 
29bhcl 

2N-37E- 2hdcl 
2udal 
2cddl 
2dcbl 
2dcdi 

IObdaI 
l l a h a l  
l l a b c l  
l l b a d l  
14hccl 
l4cdcl  

Irrigation-Disposal Wells 



TABLE 3 (Cont~nuedl 

QUALITY--OF WATER DATA FOR SELECTED SITES I N  THE IDAHO FALLS AREA 

1irigalioi1-Disposal Wells (Cont'd.) 

31abcl 6-20-72 
3lacdl 6-22-72 
31 hdc l  6-28-72 

City-Street Drain Wells 



TABLE 3 (Continued) 

QUALITY-OF-WATER DATA FOR SELECTED SITES I N  THE iDAHO FP.LCS AREA 

.06 .63 .08 

Diversion Ditch 

0 

Domestic-Siippiy Well 

1.9 2.1 .03 
1.9 2 2 .03 

ki i inatei i  valiic. 
Kesulis 1mcd on coioiry cuunt outside the auccptabic range. 
Sninple coiiectcd by the Idzho Department a i  Water Resources. 
i'aiial distributes w;ltci fium wildiifc iefugc lands l o  s spsleln u i f ive  dispainl wells 
Actiial w l u c  kniiwli to bc greater than value sliiiwii. 
I c tu : i l  value known to be less than valirc sliown. 









TABLE 7 

STANDARD CHEMICAL ANALYSES OF MlATER FROM SELECTED SITES 

(Chemical constituents, in milligrams oei  liter.) 

Irrigation-Disposal Well! 

City4Preet Drain Wells 

Snake River 

Domestic Well 

a Sample a~ l iec ted  by Idaho Department of Water Resources 
b Cam1 distribulcs wntcr from wildlife refuge lands to a system of five disposal wells. 



FIGURE 8. LOCATIONS OF SELECTED DISPOSAL WELLS, SAMPLING SITES  
AND CONTOURS O N  THE WATER TABLE IN THE IDAHO FALLS AREA. 
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